Bone tissue cultures: an in vitro model for the evaluation of bone defect healing after L-arginine and L-lysine administration.
The development of new therapeutic strategies and innovative biomaterials for the muscoloskeletal system, stresses the need for researchers to have reliable, easy, less time-consuming and ethical experimental models. The aim of the present study was to characterise an in vitro model of cultured rat femora and test the possibility of using this model in dynamic studies on bone healing. 24 femurs were explanted after 12 rats were killed for other experimental protocols. A standard bone defect was created in the distal femoral condyles and femurs were cultured in GBJb medium. Arginine and lysine were administered daily in the Arg-Lys group. The other femurs were left untreated (Control group). At 1, 7, 14 and 21 days, alkaline phosphatase activity, nitric oxide and calcium were measured on the supernatant. At 21 days, femurs were embedded in polymethylmethacrylate for histomorphometry and microhardness evaluation of the newly formed bone. The current results showed that it was possible to study bone healing in vitro by using cultured bones from adult animals. A process for bone healing was observed also in untreated bones. Moreover, the structural analysis of the cultured bone showed that it had characteristics similar to those of the femurs, when they were embedded in resin immediately after animal sacrifice. The effect of Arg and Lys confirmed data of a previous study, where a faster healing of bone defect and fracture was observed in rabbits after Arg and Lys administration.